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RNA polymerase from Korean genotype lb isolate: 
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305-380, S. Korea 

Bulletin of the Korean Chemical Society 
285-291 
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The nonstructural protein 5B (NS5B) of hepatitis C virus 
viral RNA-dependent RNA polymerase (RdRp) , which is the 

essential catalytic enzyme for the viral replication and is an appealing 
target for the development of new therapeutic agents against HCV 
infection. A small amount of serum from a single patient with hepatitis C 
was used to get the genome of a Korean HCV isolate. Sequence anal, of 
NS5B 1701 nucleotides showed the genotype of a Korean isolate to be 
subtype lb. The soluble recombinant HCV NS5B polymerase lacking the 
C-terminal 24 amino acids was expressed and purified to homogeneity. With 
the highly purified NS5B protein, we established in vitro systems for 
RdRp activity to identify potential polymerase inhibitors. The 
rhodanine family compds . were found to be potent and specific inhibitors 
of NS5B from high throughput screening (HTS) assay utilizing the 
scintillation proximity assay (SPA) system. The binding mode of an 
inhibitor was analyzed by measuring various kinetic parameters. 
Lineweaver-Burk plots of the inhibitor suggested it binds not to the 
active site of NS5B polymerase, but to an allosteric site of the enzyme. 
The activity of NS5B in in vitro polymerase reactions with homopolymeric 
RNA requires interaction with multiple substrates that include a 
template/primer and ribonucleotide triphosphate. Steady-state kinetic 
parameter, such as Km, was determined for the ribonucleotide triphosphate, 
of compds. found interacts directly with the viral polymerase and inhibits 
RNA synthesis in a manner noncompetitively with respect to UTP. 
Furthermore, we also investigated the ability of the compound to inhibit 
NS5B-directed viral RNA replication using the Huh7 cell-based HCV 
replicon system. The investigation is potentially very useful for 
the utility of such compds. as anti-hepatitic agents. 
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AB A recombinant RNA-dependent RNA polymerase of hepatitis C virus 
(r-HCV-RDRP) coding DNA was cloned and expressed in Escherichia 
coli or mammalian BHK cells yielding active enzyme in vitro. The r-HCV- 
RDRP can include up to 20 added amino acids and up to nine deleted 
or substituted amino acids at the NH2-terminus of the encoded amino acid 
sequence. The cDNA for HCV NS5B region with min. changes at the 
N-terminus is PCR amplified and directionally cloned into pET-lla. The 
recombinant protein contain MASMSY at the N-terminus rather than the SMSY 
N-terminus of wild-type NS5B protein. The enhance the enzymic activity, 
the r-HCV-RDRP can be further modified to contain some amino 
acid substitutions, including Ser or Glu at amino acid position 21, Arg or 
Lys at amino acid position '67, Lys at amino acid position 100, Lys at 
amino acid position 116, Glu or Val at amino acid position 133, Ser at 
amino acid position 220, Ser at amino acid 302, or Ala at amino acid 
position 340. In addition, the 55-amino acid carboxy terminal region can 
also be deleted and replaced with LeuGlu(His)6 or. The invention provides 
method to solubilize r-HCV-RDRP from a host cell lysate and 
purified r-HCV-RDRP. Methods for screening for 

inhibitors of r-HCV-RDRP in vitro, for making stably transfected 
mammalian cells expressing r-HCV-RDRP and for in vivo testing of 
r-HCV-RDRP inhibitors in vivo are disclosed. The invention 
provides antibodies to r-HCV-RDRP and methods for detecting 
antibodies to HCV-RDRP in serum of human patients.' 
REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THI 
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AB The present invention provides a de novo initiation site comprising a 

polypyrimidine tract having a cytidylate nucleotide or a polycytidylate 
(poly C) cluster located therein or adjacent thereto. This site provides 
a RNA template for assessing in vitro RNA dependent RNA polymerase ( 
RdRp) activity of flavivirus. Particularly, the invention relates 
to de novo initiation sites of the NS5B protein of the hepatitis C 
virus and methods for identifying specific inhibitors thereof. To 
further define the nature of de novo initiation from the 3 1 -UTR, several 
distinct 3 f -UTR's that harbor the conserved terminal 98 nucleotides, but 
have poly U/U-C tracts of different length were isolated and 
characterized. Reconstitution of de novo initiation by the mature NS5B 
with the different 3 1 -UTR RNA substrates revealed distinctively sized 
products that are consistent with internal initiation at specific sites 
within the polypyrimidine tract. These sites were mapped by demonstrating 
that nucleotide substitutions of the cytidylate residues in the poly U/U-C 
template affect the generation of specific products of the de novo 
initiation reaction. Moreover, initiation within the poly U/U-C template 
is also primed by GTP and an assay that evaluates inhibitors of this 
reaction as potential HCV therapeutics is claimed 
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Uses of flavivirus RNA- dependent RNA polymerases ( 
RdRp) in viral infection diagnosis and 
anti-viral drug screening 
Kao, C. Cheng- 

Advanced Research and Technology Institute, Inc., USA 

PCT Int. Appl., 7 9 pp. 
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Patent 
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US 1999-114779P P 19990105 

US 1999-474847 A 19991230 

An isolated viral RNA-dependent RNA polymerase (RdRp) is 
provided that is useful in diagnostic applications to amplify nucleic 
acids. The RdRps from f lavivirridae families including 
flavivirus, BVDV (bovine viral diarrhea virus) and HCV 
(hepatitis C virus) and an alphavirus-like plant virus 
BMV (brome mosaic virus) can initiate de novo RNA synthesis from 
the terminus. of either RNA or DNA template. RNA synthesis initiation 
requirements (such as detailed characterization of the promoter sequences 
directing subgenomic and genomic RNA synthesis and nucleotide modification 
effect) of BMV RdRp and BVDV RdRp (NS5B) are very 

similar. The establishment of the conditions for flavivirus RdRp 

RNA synthesis may lead to the development of test kits for viral infection 

diagnosis and anti-viral drug screening 



PRIORITY APPLN. INFO. 



. AB 



L5 ANSWER 17 OF 29 CAPLUS COPYRIGHT 2005 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT .NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1997:324407 CAPLUS 
126:289023 

Cloning of recombinant hepatitis C virus RNA 

replicase in Escherichia coli and mammalian cells 

Hagedorn, Curt H . ; Al, Reinoldus H. 

Emory University, USA 

PCT Int. Appl. , 50 pp. 

CODEN: PIXXD2 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



WO 9712033 
W: AU, 
RW: AT, 
CA 2233309 
AU 9672007 
719122 
859833 
R: AT, 
IE, 

11514862 



AU 
EP 



CA, 
BE, 



BE, 
FI 



JP 
CH, 



CH, 



JP 



Al 

DE, 
AA 
Al 
B2 
Al 

DE, 

T2 



19970403 

DK, ES, FI, 
19970403 
19970417 
20000504 
19980826 

DK, ES, FR, 

19991221 



APPLICATION NO. 

WO 1996-US15571 

FR, GB, GR, IE, IT, LU, 
CA 1996-2233309 
AU 1996-72007 

EP 1996-933178 
GB, GR, IT, LI, LU, NL, 



DATE 



19960927 

MC, NL, PT, 
19960927 
19960927 

19960927 
SE, MC, PT, 



PRIORITY APPLN. INFO.: 



AB 



SE 



JP 1996-513707 19960927 
US 1995-4383P P 19950927 

WO 1996-US15571 W 19960927 

A cDNA encoding recombinant RNA-dependent RNA polymerase of hepatitis C 
virus (r-HCV-RDRP) was cloned and expressed in 

Escherichia coli or mammalian BHK cells yielding active enzyme in vitro. 
The r-HCV-RDRP can include up to 20 added amino acids and up to 
9 deleted or substituted amino acids at the N-terminus of the encoded 
amino acid sequence. Thus, PCR primers were designed for the 
amplification of the NS5B region of the hepatitis C virus with 
min. changes at the N-terminus, and the cDNA directionally cloned into 
pET-lla. This construct results in the synthesis of a recombinant protein 
with an N-terminal sequence of MASMSY rather than the SMSY N-terminus of 
wild-type NS5B protein. Methods to solubilize and purify r-HCV- 
RDRP from a host cell lysate are also provided. Methods for 
screening for inhibitors of r-HCV-RDRP in vitro, for 
making stably transfected mammalian cells expressing r-HCV-RDRP, 
and for in vivo testing of r-HCV-RDRP inhibitors in vivo are 
disclosed. Antibodies to r-HCV-RDRP and methods for detecting 
antibodies to HCV-RDRP in serum of human patients are described. 
A reporter system was devised whereby activity of r-HCV-RDRP 
expressed in a host cell is required for expression of a reporter gene; 
the host cell is transfected with a construct designed to carry the 
reporter coding sequence in antisense form in a structure that models the 
HCV replicative intermediate when expressed as mRNA. 
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AB An in vitro method to conduct genomic replication of the viral genomes of 

viruses that utilize RNA-dependent RNA polymerase for replication 

(RDRP viruses), such as HCV. The method employs a 

construct comprising the 3 1 and 5' untranslated regions (UTRs) of the 

viral genome which are operably linked on the 5 1 and 3 1 ends of a reporter 

sequence, in antisense orientation, such that when viral replication is 

occurring within the cell which produces RDRP, the reporter 

protein will be made. The method of the invention provides an efficient 

means for measuring genomic replication in RDRP viruses 

, and also for the rapid screening of compounds for their 

ability to inhibit genomic replication of RDRP viruses 

, including the Hepatitis C virus (HCV) . 
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AB A recombinant RNA-dependent RNA polymerase of hepatitis C virus 
(r-HCV-RDRP) coding DNA was cloned and expressed yielding active 
enzyme in vitro. The r-HCV-RDRP can include up to 20 added 
amino acids and up to nine deleted or substituted amino acids at the NH2 
-terminus of the encoded amino acid sequence. The invention provides 
method to solubilize r-HCV-RDRP from a host cell lysate and 
purified r-HCV-RDRP. Methods for screening for 

inhibitors of r-HCV-RDRP in vitro, for making stably transfected 
mammalian cells expressing r-HCV-RDRP and for in vivo testing of 
r-HCV-RDRP inhibitors in vivo are disclosed. The invention 
provides antibodies to r-HCV-RDRP and methods for detecting 
antibodies to HCV-RDRP in serum of human patients. 
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A recombinant RNA-dependent RNA polymerase of hepatitis C virus 
(r-HCV-RDRP) coding DNA was cloned and expressed yielding active 
enzyme in vitro. The r-HCV-RDRP can include up to 20 added 
amino acids and up to nine deleted or substituted amino acids at the NH2 
-terminus of the encoded amino acid sequence. The invention provides 
method to solubilize r-HCV-RDRP from a host cell lysate and 
purified r-HCV-RDRP. Methods for screening for 

inhibitors of r-HCV-RDRP in vitro, for making stably transfected 
mammalian cells expressing r-HCV-RDRP and for in vivo testing of 
r-HCV-RDRP inhibitors in vivo are disclosed. The invention 
provides antibodies to r-HCV-RDRP and methods for detecting 
antibodies to HCV-RDRP in serum of human patients. 
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